Neurotransmitter-mediated inhibition of post-mortem human brain adenylyl cyclase.
The effects of a range of neurotransmitter agonists showing selectivity for receptor types inhibitorily coupled to adenylyl cyclase were compared in membrane preparations of hippocampus, frontal cortex and caudate nucleus/striatum from previously frozen post-mortem human and rat brain. Agonists were tested against basal and forskolin stimulated activities, forskolin being a potent activator of the catalytic sub-unit of the enzyme. Of those agonists tested, only somatostatin (100 microM) and neuropeptide Y (10 microM) gave consistent inhibitions of basal and forskolin stimulated enzyme activities in all three regions of both human and rat brain. Somatostatin-mediated inhibition of human brain adenylyl cyclase was reduced in the absence of GTP and in the presence of the guanine nucleotide partial agonist, guanosine 5'-O-thiodiposphate, consistent with a G-protein-linked receptor. No such GTP-dependence was found for the neuropeptide Y-mediated adenylyl cyclase inhibition. GTP-dependent somatostatin mediated inhibitions of human brain adenylyl cyclase activity were of highest magnitude in the thalamus, intermediate magnitude in the hippocampus and caudate nucleus and lowest magnitude in the frontal cortex. It is concluded that of a range of neurotransmitter receptor agonists tested, only somatostatin gives robust, GTP-dependent responses that are reproducible enough to be used with post-mortem tissue for the comparison of receptor function in human brain disorders.